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Dyon’s characteristic function 
~ Anew approach to the problem of disordered harmonic chains - Nieuwenhuizen ..... 
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Local density theory (see One-component classical plasma) .............0666 600 c cece eee ene 119A (1983) 356 
Localization length, inverse (see One-dimensional random systems ) ........ 066666600066 c 00 120A (1983) 468 
Longitudinal spin glass state (see Anisotropic planar classical Heisenberg models) ......... 117A (1983) 281 


Long-range noble gas interactions 
~ Experimental total collision cross sections in the glory region for noble gas systems 
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Long-range order (see Crystalline configurations, kinetics of )................0000000 0000005 113A (1982) 117 
Long-time behavior (see Non-Markovian Brownian oscillator) ..........006606660 000000000 115A (1982) 519 
Long-time behaviour (see One-dimensional Lorentz ga8) ...........0666 6 coco wenn ee en nes 119A (1983) 197 


Long-wave limit in thermomechanics 
~ Nonequilibrium-relativistic — of polarizable multicomponent systems. I. - Berezin... 115A (1982) 449 
~ Nonequilibrium-relativistic — of polarizable multicomponent systems. II - Berezin... 116A (1982) 74 


Long-wave reflection (see Reflection of waves by interfaces) .......... 6.6... 6. 6c cece eee ene 112A (1982) 544 
Lorentzian mixtures, almost (see Helium—noble gas mixtures) .......6..600606000c0 000000000 112A (1982) 214 
Lorentzian mixtures, quasi (see Helium—noble gas mixtures) © ......066660666 666 e ences 112A (1982) 225 


Macromolecules, persistent 
Liquid-crystalline ordering in the solution of partially flexible macromolecules - 
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Macroscopic electrodyvnamic behaviour of a soluble 
The — hopping model - Banyai and Gartner...................cccececeeeeeeeeeeeeeeeeeees 115A (1982) 169 


Magnetic disordered systems 
Effect of statistical fluctuations of concentration on the critical temperature in a 
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Magnetic field, constant (see Emission of radiation) .............. <0... 6000 ccc ccc e ee enceeees 117A (1983) 189 
Magnetic field, instant changes of 
The linear Ising magnet in a strong time-dependent field. 1. The value and direction 


change of a constant magnetic field - Berim and Kessel .......... 6... ccc cece 116A (1982) 526 
- The linear Ising magnet in a strong time-dependent field. I]. The case of rotating 
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Magnetic permeability, medium with fluctuating 
- Electromagnetic wave propagation and radiative transfer in strongly heterogeneous 
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Magnetic properties of two-sublattice system 
~ Thermodynamic properties of dilute antiferromagnets with mixed ferro- and anti- 
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Magneto-sound waves (see Boltzmann theory for a plasma) ..............666 6060 c eee ee eee ees 111A (1982) 462 
Magneto-sound waves (see Hydromagnetic waves) ....................0 000 c cee e cence eeeeees 112A (1982) 331 
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Many-body hydrodynamic interactions (see Self-diffusion of spheres) ..........006060000 004. 120A (1983) 388 


Many-boson systems 

~ The calculational of fractional parentage coefficients for — - Dixon and Chatterjee... 111A (1982) 553 
Many-electron hopping 
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Markovian high-field transport equation 

A Markovian master equation for high-field electron transport - Pottier ............... 
Markovian master equations (see Multi-stationary Svstems) ..... 0.000660 cece es 
Markov process (see Lévy fluctuations) 
Massless particles of spin two 

The exchange of massless spin-two particles - Van der Bij and Van Dam 
Mass variation in binary collisions 

Transient relativistic thermodynamics of a system of particles with variable masses 
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Master equation, fine-grained (see Chemical reaction) 
Master equation for a harmonic oscillator 

Connection between the Schrodinger equation for dissipative systems and the master 
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Master equations (see Nonlinear Schrédinger-like equations)........ 0.006. eee ee ee 
Master equations with separable kernels 

First-passage time problems for a class of — - Weiss and Sazbo............. 0.00.0... 
Maxwellian molecules (see Boltzmann equation for Maxwellian molecules) 
Maxwell-model (see Boltzmann equation, nonlinear) 
Maxwell-model (see Boltzmann equation, nonlinear) 
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Maver function (see Hypernetted chain approximation) 
Mean field approximation 


A simple molecular statistical treatment of a model for cholesterics - Scholte and Ver- - 
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Mean field approximation (see Liquids, dvnamical instability in metastable) 
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Mechanical line stress (see Deformable three phase contact regions) 


eee eee ee eee 


Mechanical relaxation (see Acoustic waves in isotropic media, linear transverse) 
Melting transition (see Solid liquid transition) 
Memory effects 


in the diffusion of an interacting polydisperse suspension. 1. Projection formalism 
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in the diffusion of an interacting polydisperse suspension. Il. Hard spheres at low 
density - Jones and Burfield 
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Potential-moving, — , differential renormalization and duality - Stella.................. 
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Miura transformation (see Partial differential equation, nonlinear) 
Mixture of HD and He 
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Mobility matrix for spherical particles 


~ —with hydrodynamic interaction - Schmitz and Felderhof ................0...0 6.00 0c ees 116A (1982) 163 

Mobility tensors (see Spheres in a viscous fluid ) .......0.00 6660 o ccc cence eee c ewe eeneees 115A (1982) 21 

Mobility tensors (see Spheres in a viscous fluid) ...........6..0060600cccececececeucecevece wees 120A(1983) 77 

Mode coupling theory 

~ Nonlinear birefringence in fluids containing nonspherical molecules. I. Response and 
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Mode coupling theory of hydrodynamics 

~ —and steady state systems - Machta and Oppenheim....................0..0.00c eee eee 112A (1982) 361 

Modulated crystals 

- Doturbulent crystals exist? - Rusclle ............ 0. cece ccccswcseseccccectvecccveccesdcaceens 113A (1982) 619 

Molecular dynamics (see Square-well fltid ) ......0.6060 6.60 c cc ccc cece eee enna ee eeenenes 116A (1982) 516 

Molecular dynamics (see One-component plasma, two-dimensional ) .................6. 066 4- 119A (1983) 441 

Molecular dynamics 

~ — of interacting kinks. I. - Nagai and Kawasaki................00.0000 000 c cece cece eens 120A (1983) 587 

Molecular fluctuations (see Chemical reaction) ........ <2... 0... ccc cc cence cece eee te eeeeeees 117A (1983) 405 
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Moment equation for spins 
Dissipative contributions of internal multiplicative noise. II. Spin systems - Seshadri 
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Momentum relaxation (see Transport in an electric field )............6 066. nce e ene 113A (1982) 417 
Monolayers at the water surface 
~ Cooperative phenomena in —: a monomer-—dimer lattice gas model - Bell and Wilson 
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Monomer~—dimer lattice gas model (see Monolayers at the water surface) ................... 115A (1982) 85 
Motion, equation of (see Isotropic Heisenberg spin chain). ...... 0.0... 6.00 ccc vv ce cee 116A (1982) 1 
Multicomponent mixtures (see Boltzmann equation, spatially homogeneous) ............... 120A (1983) 545 
Multicomponent spin models 
~~ with transitive symmetry groups. |. General theory - Moraal......................... 113A (1982) 44 
— with transitive symmetry groups. II]. Special cases on a Cayley tree: .4(2) ® 
EE a IN acid cc cap neni nck sus cavecauannncd ocdeedie Gah aementab abled ian 113A (1982) 67 
— with transitive symmetry groups. III. The permissible groups on M < 10 letters 
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Multiple scattering (see Light scattering from colloidal systems) ..... 0.6.0.6... 0.000000 120A (1983) 238 


Multiple steady states 
- Molecular dynamics studies of metastability and nucleation in a non-equilibrium 

chemical system with — - Boissonade ..........0...0cccccescscccccesscccccecccevectenesecs 113A (1982) 607 
Multiplicative noise 


Dissipative contributions of internal — . II. Spin systems - Seshadri and Lindenberg. 115A (1982) S01 


Multipole expansion (see Long-wave limit in thermomechanics) ...................4..00224+: 115A (1982) 449 
Multipole expansion (see Long-wave limit in thermomechanies) ......6....0.0.006060 60060000 116A (1982) 74 
Multi-stationary systems 
Asymptotic properties of the Markovian master equations for —- - Ding............... 119A (1983) 317 
Multivariable linear systems 
- Linear systems with Levy fluctuations - West and Seshadri ...................0.6.0.0004. 153A (1982) 203 
Navier-Stokes equations (see Creeping flow about a spherical particle) ..................... 113A (1982) 90 
Nearest neighbour pair correlations 
~ Correlated effective field approximation for the dilute Ising ferromagnet - Taggart... 116A (1982) 34 
Néel ground state (see Quantum antiferromagnet )..............606. 00 cc ccc cee eu eucccccccceees 112A (1982) 235 
Nematic liquid crystals 
- Atheory for — - Ruijgrok and Sokalski.................0. 000. ccccccccccccccceceseceeeees HMIA (1982) 45 
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~ A theory for nematic liquids with biaxial molecules - Mulder and Ruijgrok ............ 
Nematic phase 
~ Elastic constants for liquid crystals of disc-like molecules - Sokalski and Ruijgrok .... 
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Nematics, theory of elasticity for 
~ Elastic constants and the continuum theory of liquid crystals - Vertogen 
Neon-carbon dioxide mixtures (see Thermal conductivity of gases) 
Neon—methane mixtures (see Thermal conductivity) 
Ne-N>systems (see Thermal diffusion factors) .............c0ccccececcucccccnccecesneseceees 
Neutrino—antineutrino mixtures (see Lepton systems) 
Neutrino-electron mixtures (see Lepton systems) 
Neutron life time 

Covariant Wigner function approach to the relativistic charged gas in a strong mag- 

netic field. 1. Electron gas in thermal equilibrium - Dominguez Tenreiro and Hakim.. 
Neutron scattering (see Bond percolation on the square lattice) 
Neutron scattering 

Recoil-induced excitation of atoms by — - Ruijgrok et al... 2.0... 
Nitrogen (see Heat flow in a polyatomic gas) 
Nitrogen gas 
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A classical dynamics study of rotational relaxation in — - Turfa etal. .................. 
Noble gases 

Improved corresponding states principle for the — - Najafiet al. ..........0.00....00.5. 
Noble gas potential, realistic (see Total collision cross sections, experimental ) 
Noble gas potentials, realistic (see Total collision cross sections) .................... 000665. 
Noble gas systems, bynary (see Thermal diffusion factors) ......0....66066 66 ccceeeeceees 
Noether’s theorem (see Nonuniform fluids, van der Waals theory of ) 
Noise, external 
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A non-linear stochastic differential equation: exact critical statics and dynamics - 

Banai and Brenig 
Noise, external non-white 

—: theory and experiment - Sancho et al 
Noise generator in an electric circuit 
~ External non-white noise: theory and experiment - Sancho et al 
Noise-induced instabilities (see Noise, external ) 
Non-equilibrium statistical mechanics 

On the validity of non-Markov reduced equations of motion in — - Ronis and 

Mukamel 
Nonequilibrium statistical mechanis (see Hydrodynamic fluctuations, nonlinear) 
Non-equilibrium systems, sensitivity of 

Spatially nonlocal fluctuation theories: hydrodynamic fluctuations for simple fluids 
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Non-equilibrium transitions (see Differential equation, non-linear stochastic) 
Non-ideal plasmas 
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Generalized Klimontovich theory for fluctuations and correlations in plasmas - Lam- 


Nonlinear dynamics of dissipative systems 
Strongly driven dissipative systems — an approach by Robertson's theory - Elmer 
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Nonlinear oscillator 

~ Memory function approach to a — - Nishigori 
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Nonlinear oscillator driven by white noise 

— The short-time evolution of a — - Henery ............... 060 c cece cee eeeeeeeeeeeeeeueeenes 
Nonlinear Schrédinger equation 

~ Linearization of the — and the isotropic Heisenberg spin chain - Nijhoffet al.......... 
~ The anisotropic Heisenberg spin chain and the — - Quispel and Capel ................. 
Nonlinear Schrédinger equation (see Integral equations, linear inhomogeneous) ............ 
Nonlinear Schrédinger equation (see Perturbation of solitons) .......006.600666 666 c cece 
Nonlinear Schrédinger-like equations 

~ Microscopic derivation of a class of non-linear dissipative Schrédinger-like equations 


~ An integrable SU(3) spin chain - Sasaki and Ruijgrok............ 6.0.00. 6 6... c ccc eee ees 

Nonlinear stochastic field equations of motion 

~ Variational approach to dynamics of interfaces and quantized vortex lines - Kawa- 
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Nonlinear uniaxial flow (see Harmonic forces on Brownian motion).................606660.. 

Nonlocal hydrodynamics (see Dispersion in nonlocal media) . ...... 6... 6.6 

Non- Markovian Brownian oscillator 

— Long-time behavior of a — - Stewart ....... 2.2... . cc cccccceeeeceeseesseeneertecteceeeceees 

Non- Markov reduced equations of motion 

~ On the validity of — in non-equilibrium statistical mechanics - Ronis and Mukamel.. 

Nonresonant waves 

- Stochastic equations arising from test particle problems. III. Stability of randomly 
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Nonspherical molecules (see Birefringence, nonlinear). ...... 6... 6.6066 oo ccc ce ee een 

Nonspherical particles in a turbulent flow 

~ On the motion of — - Kagermann and KOhler..... 2.0.00. 

Nonuniform fluids 

~ Extension of the square-gradient theory to fourth order - Kayser and Raveché........ 

Nonuniform fluids, van der Waals theory of 

~ Applications of Noether’s theorem to inhomogeneous fluids - Kerins and Boiteux .... 

Nonuniform systems 

~ Statistical theory of — and reduced description in the density fluctuation theory - 
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Nuclear magnetic relaxation 

- Stochastic differential equation study of — by spin-rotational interactions - McCon- 
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Nuclear magnetic resonance in solids (see Heisenberg paramagnet) ........0.0..066..660000: 

Nuclear magnetic spin-rotational relaxation 

~ — times for symmetric molecules - McConnell ........... 0.606... 00 ccc ccc cece ee eee e eu ees 

— —times for linear molecules - McConnell ..................cccceccccccescccsceceeeevseteees 

Nucleation in a non-equilibrium chemical system 

~ Molecular dynamics studies of metastability and — with multiple steady states - 
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Occupation number representation, rescaled (see 4-transition in tHe) 

Odd-number multisite correlations 

~ Exact solutions for Ising model odd-number correlations on the honeycomb and 
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One-component classical plasma 
- Surface density profile and surface tension of the — - Ballone et al 
One-component plasma, two-dimensional 
~ Statistical mechanics of two-dimensional Goulomb systems. II. The two-dimensional 
one-component plasma - De Leeuw and Perram..............6...000cccnes eee eneeeeeneees 
Statistical mechanics of two-dimensional Coulomb systems. II]. Dynamic properties 
of the two-dimensional one-component plasma - De Leeuw et al 
One-dimensional Lorentz gas 
Time correlation functions for the —— - Mazo and Van Beijeren 
One-dimensional paramagnet in an external field 
Dynamics and relaxation of the generalized Heisenberg quasi- —. |. Constant magne- 
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Dynamics and relaxation of the generalized Heisenberg quasi-—. I]. Time-dependent 
magnetic field - Lundin and Zobov 
One-dimensional random systems 
Exact electronic spectra and inverse localization lengths in —. |. Random alloy, 
liquid metal and liquid alloy - Nieuwenhuizen 
/ f noise (see Allan variance transform) 
1 { noise (see Temperature fluctuations, spatially uncorrelated ) 
One-particle Green function 
On the relation between the normal fluid density and the —— for Bose fluids - Cres- 
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Onsager- Casimir reciprocal relations 
The approximate nature of the — - Geigenmilller et al... 00000. 
Onsager symmetry relations (see Thermodynamics of irreversible processes) ..............- 
Onsager type transport laws, nonlinear (see Chemical reactions in closed systems, rever- 
sthle 
Open systems (see Coherent state propagation) 
Open systems 


Quasi-equilibrium states of — via quantum-dynamical master equations - Hagston 
Open systems, quantum (see Quantum dynamical semigroups). ...... 0.0.60. ecw ee es 
Open systems with quadratic Hamiltonians 

Parametrization of open systems with effective quadratic Hamiltonians plus stochas- 

tic force - Hernandez and Mizrahi 
Operators on generalized functions 

A simple model for a symmetrical theory of generalized functions. Il. —— - Lodder 
Optical coherence (see Radiation entropy) 
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Optical properties (see Commensurate- incommensurate (ransitiOn) «066.6... 6 ce ces 
Order- disorder phase transition (see Ginzburg-Landau models, time-dependent) 
Ordered cumulant technique expansion 

Ordered cumulant technique and differential equations for probability density - Gar- 
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Ordering kinetics (see Molecular dynamics) «0.0.0... .ccsceccevcccecesccecccccsccdsccececccees 
Order parameter (see Liquid-crystalline ordering) 
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Orientational entropy (see Liquid-crystalline ordering) 
Orientation density (see Birefringence, nonlinear) 


Ornstein-Zernicke equation (see Hydrodynamic fluctuations for simple fluids near equili- 
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~ Memory function approach to a nonlinear oscillator - Nishigori .....................6.0. 
Oscillator model, double and associated harmonic 

~ On the extra factor '/,,/ in the Kramers’ approximation - Zheng..................06.. 
Oscillators, nonlinearly coupled (see Test particle problems)...............66006 6000000 c ven 
Oscillators, randomly driven (see Test particle problems) ..........60006. ccc ccc ee ennenenes 


Painlevée-type ordinary differentialequation(see Nonlinear Schrédinger equation; see Heisen- 
Dera as GI CINE 5.5 vn cose onces Cevssnndendapaaabentsdactanndapents aagtawetthe 
Pair correlation function 
~ Generalization of the Yvon-Born—Green theory to polyatomic liquids - Pardowitz ... 
~ On the equivalence of convergent kinetic equations for hot dilute plasmas. III. 
Collision terms with effective interactions. Cohen and Suttorp.................6.....665 
Pair-correlation function for concrete potentials 
~ Calculation of a pair correlation function for the three-dimensional Ising model with 
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Self-avoiding rings on a lattice (see Flexible rings with excluded volume) 
Self-consistency relation (see Transport in an electric field) 
Self-diffusion 
- — of spherical Brownian particles with hard-core interaction - Hanna et al. ........... 
Self-diffusion (see Suspension, polydisperse) 
Self-diffusion (see Suspension, polydisperse) 
Self-diffusion of spheres 

— in a concentrated suspension - Beenakker and Mazur 
Self-duality conditions (see Potts model, n-lavered q-state) © .........066 6660 cee eee eens 
Semi-classical approximation (see Quantum dynamical semigroups) 
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Shear-rate dependent viscosity 
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Simple cubic lattice (see Representations of double space groups)... 6.6 ..06666 oe eee 
Simple fluid in thermal equilibrium (see Triplet distribution function) 
Sine-Gordon equation (see Integral equations, linear inhomogeneous) 
Single-grain approximation 

Effective scattering in strongly heterogeneous media - Diener 
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Single particle distribution function 


A unified microscopic description of the smectic-A, nematic and isotropic phases 
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Solid liquid transition 
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Sound propagation in critical fluids 

~ Relation between the viscosity and specific heat approaches to the — - Kawasaki 
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Sound waves 

~ Classical non-linear waves in dispersive nonlocal media and the theory of superfluid- 
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Sound waves in relativistic neutral gases 

~ Relativistic Boltzmann theory for a plasma. IX. Attenuation of hydromagnetic 
waves - Van Erkelens 

Space group 

~ Full representations of the double — based on the simple cubic lattice - Kunert ....... 

Space-time correlations (see Hydrodynamic fluctuations for simple fluids near equili- 
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Spatially inhomogeneous viscous flow 
~ Nonlinear flow behavior of the Boltzmann gas - Herdegen and Hess 
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Many-sphere hydrodynamic interactions and mobilities in a suspension - Mazur and 
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Spherical molecule mixtures 
Vapour-liquid equilibrium in the krypton—xenon system - Calado et al................. 
Spherical molecules (see Nuclear magnetic relaxation) 
Spherical particles 
- Friction matrix for two — with hydrodynamic interaction - Schmitz and Felderhof... 
~ Mobility matrix for two — with hydrodynamic interaction - Schmitz and Felderhof .. 
Spherical particles in suspension (see Self-diffusion of spheres) ..........0..0.00c00000000005 
Spheriods, noninteracting rigid 
~ On the motion of nonspherical particles in a turbulent flow - Kagermann and Kohler 
Spin autocorrelation functions (see Isotropic Fermi superfluids) ..........000600000 ccc ee cees 
Spin averages at large times (see Ising magnet, linear)........... 6.0... 600 ccc cc cece eee nnn 
Spin glass 
~ Entropy and free energy of the — in the random-bond Ising model on the square 
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Spin ' ,, field theoretical method for 
~ New field theoretical method for spin '/, - Vieira ..............ccsceeceeceseeeeeeereeeeees 
Spin-'), Ising model ferromagnets 
- Exact solutions for Ising model odd-number correlations on the honeycomb and 
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- Correlated effective field approximation for the Ising model - Taggart ................. 
Spin-lattice relaxation (see Relaxation dynamics, nonlinear) ............6066060 0000 c cece ene 
Spin magnetic moments, motion equations for 
Nonequilibrium-relativistic long-wave limit in thermomechanics of polarizable 
enntiienenpeeet cpatetnn. ©. « Nass i. ws <n socasdnes na chspinencssalocceshdaesanebasaas 
Spin model, Glauber’s stochastic ; 
with broken bond disorder - Falk 
Spin models, stochastic 
~ Reduced Markov chains at stochastic spin models - Falk ...............6.000 0c ccc ee eeuee 
Spin models with transitive svmmetry groups 
~ Multicomponent —. II]. The permissible groups on M < 10 letters - Moraal 
Spinodal decomposition (see Ginzburg-Landau models, time-dependent ) 
Spin-rotational correlation time (see Nuclear magnetic spin-rotational relaxation) 
Spin-rotational correlation time (see Nuclear magnetic spin-rotational relaxation) 
Spin-rotational interactions 
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Square-well fluid 
Molecular dynamical calculations of the transport properties of a —. V. The coeffi- 
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Stability analysis, linearized 
Convective instabilities in binary mixtures in a porous medium - Brand and Steinberg 
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Steady state (see Temperature fluctuations, spatially uncorrelated) ....................6.44. 
Steady-state distribution 
- Finite correlation time effects in nonequilibrium phase transitions. 1. Dynamic equa- 
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— Mode coupling theory of hydrodynamics and — - Machta and Oppenheim............ 
Stochastic difference equations 
~ Approximate solution methods for linear —. II. Inhomogeneous equations, multi- 
time averages, biological application - Roerdink ...............0..0ccccceecees eee eeeeeues 
Stochastic diffusion equation (see Diffusion on fluctuating surface). ...........000600000 00005 
Stochastic force (see Open systems with quadratic Hamiltonians) ...........00..0.6060 00000 
Stochasticity in quantum systems 
~ Quantum mappings and the problem of — - Berman and Zaslavsky.................... 
Stochastic Liouville equation (see Dielectric relaxation) | ...........666666 ccc cece cence enue 
Stochastic model (see Weak external field) ...........0...cccccece cee encnceeeeeneeneeeenenees 
Stochastic processes, kinetic equation for 
~ Uber kinetische Gleichungen fiir stochastische Prozesse mit entstehenden und verge- 
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Stochastic processes, moment equation for 
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Stochastic process with beginning and ending paths 
- Uber kinetische Gleichungen fiir stochastische Prozesse mit entstehenden und verge- 
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Susceptibility of Potts model (see Potts model, two-dimensional )...............60660. 6600000 112A (1982) 405 
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~ High-temperature expansion for the longitudinal susceptibility of the spin-'/, YY 
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Thermai open systems, driven by external fields (see Dissipative systems, strongly driven) . 
Thermodynamic equilibrium states at non-zero temperature — Do turbulent crystals exist? 
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Time-dependent magnetization (see Ising magnet, linear) ©... 66.6 cece eens 
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Time reversal of Vlasov equation 
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Time-scaling (see Thermodynamics of irreversible processes) .....06666060 6c e ence ee nnnns 
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Two-component fluid, charged 

~ Non-linear hydrodynamic fluctuation theory for a charged two-component fluid in 
equilibrium - Rubi and Van Saarloos.......... 2.0.0.0... ccc cee cece eneeeeeeeeeneeeeeenens 

Two-dimensional lattice model (see Thermodynamics of stiff macromolecules) ............. 

Two-dimensional random walk on a lattice 

- Two-dimensional random walk description of fluid flow in the presence of a wall: 
the origin of stick versus slip boundary conditions in the continuum limit - Dekker 
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Vector difference equation 
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Velocity autocorrelation function 
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Anomalous transport properties of the quantum Lorentz gas - Hoogeveen and Tjon.. 

Velocity autocorrelation function (see One-dimensional Lorentz gas) ........006666666 66000 
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Velocity distribution (see Electron transport, high field) ©... <0. ..6000 06 occ cece wenn 

Very hard particle-model (see Boltzmann equation, nonlinear)... .....00666066660 0 0c : 
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Vibrational motion of the surface of particles (see Brownian motion of deformable parti- 
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Virial expansion (see Self-diffusion of spheres) .......060000000 000 ccc ccc nee e ene eeeeeeeeees 

Viscomagnetic polarization 

~ Close-coupled calculations of viscosity transport — relaxation cross sections for HD- 
He: comparison with experiment - Green et al. ... 20.0... 6 6.06 cece cece eee ee enenenenes 
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Viscosity transport 
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Vlasov plasma, electromagnetic waves on a 

~ Anew theory of ponderomotive forces on a Vlasov plasma - Akama and Nambu ..... 

Volume viscosity 

of Lepton systems, including massive neutrinos - Calkoen and De Groot ........... 

~ Aclassical dynamics study of rotational relaxation in nitrogen gas - Turfa et al........ 
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Waldmann- Snider kinetic equation (see Depolarized Rayleigh light scattering) ............ 
Wave propagation (see Coherent state propagation)... 6.6.6.6 6c ccc cence eee e enn eeeees 
Wave propagation (see Dielectric permittivity, medium with fluctuating).................... 
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Weak external field 
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Ag 500 

Abelian group 152, 247, 421, 487, 488 

Active representation 513, 564, 569, 600, 602 

Aharonov—Bohm effect 437 

Anderson transition 538, 540—542 

Angular momentum 6, 9, 24, 60, 241 

Anti-baryon 202 

Anti-lepton 225, 226 

Anti-protons 370 

Anti-quark 272, see also Quark 

Anti-symmetrised powers 369, 599 

Anti-unitary operators 523-524 

Anti-unitary point group see Magnetic point 
group 

Atomic spectra 3-5, 7 

Au-crystals 613 

Automorphism group 50-51, 52-53 


Backlund transformation 95-99, 
106, 107, 109, 110, 151-153 

Bag model 206-210, 211 

Bargmann label 473 

Bargmann representation 319 

Bargmann set 412 

Bargmann space 464, 466 

Bargmann—Hilbert space 307 

Bargmann transform 468—471 

Barut representations 319 

Baryon 202, 211, 213, 214, 219, 225 

Basis 30, 91, 455, 486, 488, 588 

Bethe—Salpeter solutions 188 

Bi 17 

Bianchi condition 230 

Bifurcation 70, 71, 72 

Bifurcation theory 74-82 

Binding energy 214, 456 

Biochemical control 75, 82 

Bistability 74, 75 

Black-and-white groups 512, see also Magne- 
tic point groups 

Born—Oppenheimer approximation 68 

Bose-like numbers 416-418 


100—104, 
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Boson 24, 176, 185, 191, 192, 202, 206, 258, 
268, 273, 302, 380, 386, 405, 454, 455 

Bragg peaks 614 

Branching rule 336, 338, 345-349, 351, 354, 
355, 359 

Bravais lattice 514 

Breathing mode 454—457 

Brillouin zone 482, 614 

Brownian motion 88—94 

Bundle connections 151-153 

Burnside’s theorem 491 


C* (1,3) 157 

2C 461 

Cm 607 

Cyn 4 

“Ca 456 

Co W 

CAMAC system 500 

Canonical relatively orthocomplemented lattice 
200-201 

Canonical transformation 319, 322, 326 

Carbon monoxide molecule 14-15 

Cartan classes 341-344 

Cartan—Killing metric 147 

Cartan operators 454, 455 

Casimir invariant 278-281, 410—411 

Casimir operator 5, 8, 223, 282, 285, 294, 295, 
299, 302, 324, 325, 473, 474 

CAS system 500-502 

Catastrophe set 69, 70, 71 

Cauchy—Schwartz inequality 243 

Cauchy’s theorem 166— 

Causality 84-87 

Cayley numbers 201 

Cayley system 500 

Cayley table 414 

Central extension 468 

Chain induction criterion 564, 568-570 

Chain criterion see Chain subduction criterion 

Chain subduction criterion 552, 560, 562, 564, 
565—567, 569, 570, 579 
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Charge 221, 223-224, 237-239 

Charm 211, 222, 225 

Chemical triggering 74-82 

Class 495 

Clebsch—Gordan coefficients 28-48, 50-53, 
57, 287, 472-475, 503, 505, S11, 534, 535, 
592-595, 596-599 

Clebsch—Gordan matrices 36-37 

Clebsch—Gordan series 338, 472, 526—528 

Clifford algebra 389, 446 


Cr 605 

co 14-15 

Coherent states 465-466 
Cohomology 120, 121, 160, 167 


Collective motion 315-317 

Colour groups 533-536, 576-579, 581-587, 
588-590, see also Magnetic point group 

Commensurate crystals 615 

Commutation relations 198, 243, 301, 445 

Compton scattering 174 

Computer 5, 6, 264, 278-281, 359, 483-484, 
490-491, 493-503, 507-514, 536, 575, 601, 
621 

Configuration mixing 8 

Conformal group 229, 230 

Conjugacy 629 

Contact systems 125-127 

Contact vector field 124-127 

Continuous phase transitions 

Corepresentation 526-531, 
548-549 

Correlation 8,9 

Correlation function 91 

Correlation time 90 

Coset representative 495, 572, 596, 600 

Coulomb potential 235-236 

Countable subgroups 424—427 

Coupling coefficients 36, 40, see also Clebsch— 
Gordan coefficients 

Coupling constant 371 

Covariant 526, 548-549 

Critical point 70 

Cross—space operators 39 

Crown product 583 

Crystal field 615 

Crystallography 609-613 

Crystal physics 482-484, 493, 507, 518-521, 
614-615 

Curie principle 551, 553 

Curvature tensor 390 


550-554, 564 
$33, 534, 535, 


Cyclic symmetry 479 

D, 4% 

Dyn 4% 

Dy 45 

Dan 589-590 

Dae 30, 34, 40, 41, 42, 45, 47 
Decimation 538-542 

Density function 568 

Density matrix 85 

De Sitter group 146 
Diffeomorphism 124-127 
Diffusion constant 88—90 
Diffusion equation 84, 88-92, 95-99 
Diffusion tensor 89 
Dihedral symmetry 
Dirac field 401-402 
Dirac spinor 192, 391-392 

Dirac theory 146, 154, 237-240 

Direct product 92, 309-314, 589, see also 
Kronecker product 

Double chain 605-606 
Double group 477-481, 514 
Double—valued representations 
Dynamical systems 121-122 


479 


477, 482 


E(2) 197, 198 

E(3) 582, 583 

E(S) 230 

Es 257, 263, 265, 266, 268, 271, 276, 278, 348, 
373, 395 

E> 261, 278, 348, 373, 396, 407 

Eg 257, 359, 373, 375, 407 

Einstein equations 100—104, 139, 143, 149 

Einstein—Maxwell equations 102-104 

Electrical conductivity 519-521, 522-525 

Electrodynamics 233-236, 413 

Electromagnetic interaction 370 

Electron scattering 510 

Electron systems 538-542, see also Energy 
bands 

Electronic degeneracy 19 

Elementary particles 184, 185, 200-205, 257-— 
270, 345, 371 

Embedding 345-346 

Energy bands 482, 507, 508, 509, 513, 540 

Epikernel 552 

Equivalence relations 629 

Ernst equations 101, 152 

Euclidean geometry 629 
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Euclidean planes 203-205 

Euclidean space 581 

Eulerian fluid 131-133 
Euler—Lagrange equations 125-127 
Euler’s rule 611 

EuvO 513 

Europous oxide 513 

Evolution operator 471 

Exceptional groups 257-270, 278-281 
Exchange 221-228 


F, 278, 407 

Factor group 495, 502, 576 

Factor systems 420—423 

Fermion 176, 184, 185, 191, 192, 206, 258, 264, 
265, 267, 274, 371, 376, 380, 393 

Fermi-like numbers 416—418 

Feynman diagrams 168 

Fibre bundle 96, 138, 147, 149, 389-392, 406, 
420 

Finite groups 485-491, 493 

Flavour 176, 211, 216, 265, 271, 273 

Fluid membrane 74-82 

Four-dimensional symmetry 617-628 

Fourier expansion 614 

Fractional parentage coefficients 3, 5, 6, 58-64 

Free energy 544, 559, 567 

Frobenius reciprocity theorem 411, 551, 578- 
579 

Frustration 254-256 

Full representations 573-575 


G2 278, 282-284, 386, 407 

Galilean group 120, 468 

Galois field 202 

Galois theory 114-122, 629-637 

Garnet structure 596—599 

Gauge group 135, 138, 148, 152, 176, 197-199, 
228, 231, 233, 237-240, 258, 264, 271-277, 
345, 393-397, 398-402, 406 

Gauge symmetry, see Gauge group 

Gauge transformation, see Gauge group 

Gauge theory 119, 120, 246, 370, 371 

Gaussian distribution 540 

General relativity 120, 146, 154 

Generating element 498 

Generating function 331-334, 336, 338 

Generating relations 595 

Generators 283, 450, 494, 503, 573, 574, 629 


Geodesic equations 139-140 

Ghosts 192, 193, 246, 406 

Ginzburg criterion 558 

GL, (3,R) 315 

Global symmetries 245-252 

Gluons 194, 206, 207, 209, 273, 373 

Gold crystals 613 

Graded algebra 120 

Grand unified theory 157, 158, 184, 192, 264, 
265, 271-277, 350, 370-388, 393-397 

Graph theory 66—67 

Gravitation 143-153, 154-156 

Green’s function 189, 539 

Group covariance 146-150 

Group extension 425, 581-587 


Hadrons 185, 203, 216, 221-228 

Hall effect 521 

Hamiltonian 21, 22, 23, 24, 38, 124, 125, 127, 
188, 201, 249-250, 254, 298, 310, 316, 318, 
322, 323, 324, 327, 424, 448, 452, 453, 454, 
458,463, 465, 522-524, 538, 539 

Hamilton-Jacobi equation 121 

Hamilton’s principle 129, 131 

Harmonic oscillator 468-471 

Heat (conduction) equation 98-99 

Heisenberg group 231 

Heisenberg—Weyl group 424-427 

Hermiticity relations 289-290 

Higgs field 268, 274, 275, 276 

Higgs multiplet 392 

Higgs problem 264-268, 370—386 

Higgs scalar 371, 386, 391 

Hilbert—Schmidt procedure 287 

Hilbert space 154-156, 200, 230, 259, 421, 448 
450, 452-453 

Hodge’s star 413-415 

Homoeostasis 74 

Homotopy groups 433-437 

Hydrocarbon chain 92 

Hypercharge 222, 273 

Hypercontour 254—256 

Hypergeometric function 172, 287 

Hyperon 216 

Hyperspherical harmonics 454 

Hyperstereogram 622-625 

Hysteresis 74-82 
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Icosahedral group 508 

Idempotents 39 

Im3m 572-575 

Image 529-530 

Imprimitivity 433, 437, 629 

Incommensurate structures 615 

Induced representation 54—57, 420, 422, 572- 
575, 600 

Induction criterion 552, 564, 568-570 

Infra-red absorption 590 

Instanton 380 

Integer homology 173 

Integrity base (basis) 334, 336, 338, 386, 526— 
531, 553 

Interacting-boson model 1, 9-11 

Intergrowth structures 614 

Internal symmetry 224-228, 237--239 

Intertwining Operator 111 

Invariant $27-—531, 548-549 

Inverse scattering method 102 

Irreducible representation 20, 23, 29, 30, 31, 
50, 54, 88, 91, 92, 268, 278-281, 289, 297, 325, 
327-330, 338, 351, 353, 355, 356, 357, 361- 
364, 367, 393, 394, 404, 410, 412, 426, 446, 
455, 472, 473, 480, 485-491, 503, 510, 526, 
548, 553, 561, 588, 589, 590, 592, 593, 595 

Irreversibility 84 

Ising system 254-256 

Isoscalar factors 34, 533-536 

Isospin 6, 222, 224, 226, 227, 327-330 

Isotopic spin see /sospin 

ISp (2,R) 448-453 


Js 503 
Jacobi codrdinates 459 
Jahn, H.A. 1-13, VII 


Jahn-Teller effect 
jj-coupling 5-6 
Jordan algebra 257, 258, 259, 261 
Jordan pair 260, 261, 262 


1, 14-17, 19-27, 590 


Kaluza—Klein theory 148 
Kaon 225 
Kernel 529-530 
Killing equation 
Killing vector 101, 103-104 

Klein—Gordon equation 151, 181, 237-240 
Korteweg—De Vries equation 151 

Kramers degeneracy 22 

Kronecker product 20, 21, 278-281, 299, 351, 


139, 147 


352, 353, 354, 355, 356, 359, 365-369, 375, 
414-415, 510—S11, 534, 593, 594, 595, 596, 
599 


Lagrangian function 246 

Lagrangian operator 124, 129, 131, 134-137, 
177, 380, 407, 604—608 

Landau criterion 551, 560, 561, 579, 601, 602 

Landau theory 74, 385, 550-554, 557, 559, 560, 
564, 576, 578-579, 588 

Landau—Ginzburg—Wilson 
559, 562 

Lattice dynamics 507, 513, 615 

Lattice harmonics 509 

Lax pair 102 

Leptons 185, 191-193, 221, 224, 225, 226, 227, 
271, 272, 276 

Levi—Civita connection 142, 143 

Lie algebra 120, 121, 371, 451, see also Lie 
group 

Lie group 66, 95-99, 105—113, 114, 116, 119, 
120, 138, 151, 222, 294-296, 319, 336, 337, 
338, 345, 347, 350, 351, 359, 371, 374, 385, 
389, 403, 420, 448-450, 469 

Lifshitz criterion 551, 560, 561, 562, 601, 602 

Lifshitz invariant 543, 565 

Lingenberg plane 204 

Liouville equations 84, 85, 151 

Liquid drop model 298, 315 

Little group 197-199, 485 

Localisation 540 

Lorentz group 120, 233-236 

Loschmidt’s paradox 86 


Hamiltonian 558, 


Macrophysics 84-87 

Magnetic monopole 234-235 

Magnetic point group 512, 521, 524, 526-531, 
533-536, 548, 549 see also Colour group 

Magnetic space group 523 

Magnetic symmetry 518-521, 522-525 

Majorana field 275 

Matrix element 458-461 

Maurer—Cartan equations 116-117, 390 

Maximal subgroup criterion 551, 552, 560, 562 

Maximality 386, 487—490 

Maximality criterion see Maximal subgroup 
criterion 

Maxwell’s equations 
—Maxwell equations 

Membrane 76, 81 


154, 370, see also Einstein 


Betta, 
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Meson 268 

Methane 1, 19 

Microphysics 84—87 

Minimization 551 

Minkowski metric 400 

Modulated structures 614 

Molecular structure 68-73 
Molecular vibrations 16, 509 
Molecule 14-16, 88-94, see also Molecular 
structure 

Molien function 548-549 

Moller scattering 174 

Moulton plane 204 

Multiplet 136, 225, 404, 406 
Multiplicities 51, 66—67, 341-344, 569 
Multiplier representation 422 
Multiquark state 211-213 

Multi-spin interactions 254-256 


Nd 543-546 

Neodymium 543-546 

Neutrino 225, 271, 275, 378 

Neutrino oscillations 274 

Neutron 437 

Neutron oscillations 274 

Neutron scattering 510 

Newman-—Penrose field equations 

Niejenhuis tensor 117 

Noether’s theorem 114 

Non-compact groups 25-26 

Non-Desarguesian planes 200, 202, 205 

Non-linear differential equations 105-113, 
181 

Non-linear field theory 

Non-linear phenomena 

Normal modes 19 

Notropil 92-93 

Nuclear physics 306-307, 309 

Nuclear shell model 5, 328, 351, 458-461 

Nuclear structure 1-13, 206-210, 322 

Nucleon—nucleon scattering 5 

Nucleons 463-466 


154—156 


182 
105 


6 456 

o'.(1,3) 157 

O(2) 24 

O(2,1) 26 

O(3) 24, 197, 198, 233, 294-296, 583 
O(3,1) 197 
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O(S) 26, 296 
O(6) 301-305 j 
O(7) 386 ~ 
O10) +378 

O(14) 386 

O(n) 318, 319, 323, 352, 354, 357, 358, 365 
O(2n) 365 

O(2n+1) 365 

O(3n) 456 

O} 597-599 

o}° 597-599 

One-dimensional lattice 604—605 
One-dimensional system 75, 249-250 
One-electron operator 42 

Onsager’s reciprocity relations 518, 522-525 
Orbits 309-314, 629 

Ordered partition 352 

Order parameter 546, 550-554, 560 
Orthogonality relations 491, 502 

osp(2,1) 410-412 





Pairing 4, 6, 8 

Parity 24, 519 

Partial differential equations 96—98, 105, 106, 
114—122 

Partition function 558 

Pauli matrices 400 

Pauli principle 227, 463-466 

Penrose pattern 609-613 

Pentatope 626-628 

Perelomov states 455 

Permutation group 496-497, 576-579 

Permutation representation 495 

Permutational symmetry 37-38 

Phase transition 74-82, 385, 538, 543-546, 
550-554, 557-562, 576-579, 588, see also 
Structural phase transition 

Pions 221, 225 

Plaquette 254 

Plethysm 351, 355, 359 

Poincaré group 159, 184-194, 197, 228, 389 

Point group 507-508, see also Magnetic point 
group 

Poisson kernel 231 

Polyhedral symmetry 479-480 

Péschi—Teller potential 474 

Potts model 248, 252 

Programs 494-503 

Propagator 182 

(I.1.1.)-Propellane 70 
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Protons 370 
Pseudo-invariant 527-528 
P-symmetry 581-587 


Q-functions 356 

Q-symmetry 581-587 

Quantum chromodynamics 
371, 373, 380 

Quantum field theory 154-156, 157, 176-180, 
182, 184-194, 258, 507 

Quantum mechanics 68, 129, 161, 181-183, 
200, 241-244, 245-252, 258-259, 261, 424, 
433-438, 439-441, 445-447, 463 

Quantum number 224, 225, 404 

Quark 1, 18, 185, 191-193, 194, 197-199, 
206-210, 212, 213, 214, 216, 219, 225, 228, 
265, 266, 268, 272, 274, 276, 371, 375 

Quasi-spin 7 


176—180, 186, 207, 


R, 92,93 

R2 282, 285 

R; 2, 7, 8, 10, 28, 30, 31, 41, 45, 47, 92, 93, 282, 
285, 287 

Rs 4, 8, 10, 282, 285-287 


Rs 10 
R> 282-284, 287 
Racah,G. 3-4 


Racah lemma 28-48, 533 
Racah matrices 37 
Racah method 58-59 
Racah recoupling coefficients 61 
Raman scattering 510, 590 
Random systems 538-542 
Rank dependency 350-359 
Reaction-diffusion systems 
Reality criterion 600 
Reduced notation 355-356 
Regular representation 486, 495 
Relaxation time 88, 91 
Renormalization group 
$42, 554, 558, 562 
Representation domain 592 
Rhombic triacontahedron 609 
Riccati equation 105, 107-110, 111, 112 
Ricci tensor 142, 144, 147 
Riemann curvature tensor 
Riemannian manifold 90 
Riemannian space—time 
Root system 342 
Rotation 8, 10, 11, 241-244 


81-82 


176-180, 373, 538- 


143-144 


154—155 


be ENO OMY 


Rubik’s cube 629-637 
Rubik’s group 630, 632-637 
Rutile 589 


S> 224 

S; 191, 224, 251-252, 582 

Se 252 

Sn 2, 224, 306, 355, 361—364 

Sg,3 634-635, 637 

Si2,.2 635, 637 

SA(3) 303 

Sm 634 

Salzmann plane 204 

Samarium 634 

Schreier’s theory 586-587 

Schrédinger equation 151, 428-429, 474 

Schrodinger representation 319 

Schrodinger system 435-437 

Schur function 351, 353, 355, 356, 359 

Schur’s lemma 52 

Seitz symbol 581 

Selection rule 223, 224, 475, 557, 559, $64—570, 
599 

Semicoherent states 448-453 

Semi-direct product 50 

Seniority 3, 4, 6,7 

SF, 16 

S-function see Schur function 

Shell model 8 

Shell structure 

Shift operators 
296 

Shubnikov point group see Magnetic point 
group 

Sine-Gordon equation 151 

s(2,C) 401 

SL(2,C) 157 

s2,R) 151, 472 

SL(3,R) 317 

Small representation 600 

S-matrix 193, 223 

SO(2)_ 7, 302, 303, 345, 347, 352 

SO(2,R) 306 

so(2,1) 472, 473 

SO(3) 28, 289, 298, 395, 477, 482 

SO(3,R) 306, 315-317 

$O(3,2) 148 

SO(4) 289-293 

SO(5) 230, 289-293, 344 

SO(S,1) 229, 230 


1-6 
282-284, 285, 289-293, 294— 
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SO(6) 344 

SO(7) 344 

SO(8) 344, 395 

SO(9) 344 

SO(10) 264, 265, 266, 271, 274, 276, 344, 346, 
348, 373, 374, 375, 377, 379, 385, 395 

SO(I1) 395 

SO(14) 395 

SO(17) 395 

SO(18) 395 

SO(2n) 341, 342, 343-344, 345, 346, 347, 350, 
351, 355, 365, 367 

SO(2n+1) 345, 350, 365, 367 

SO(4n+1) 367 

SO(4n +2) 373, 375, 395 

SO(8n +3) 396 

SO(8n +4) 396 

SO(8n +5) 396 

SO(n) 347, 351, 352, 365-369, 373, 381, 382, 
384, 389, 406 

Sp(2n) 341, 342, 345, 346, 347, 350, 351, 357, 
396, 407 

Sp(2,R) 318, 320, 323, 325, 326, 454—457, 472 

Spin) 354 

Sp(2rn) 323 

Sp(2n+1) 7 

Sp(6,R) 455, 458-461 

Sp(6n,R) 456 

Space group 52, 482, 485, 507-508, 510, S11— 
513, 572~575, 588, 589, 590, 592-595, 596— 
$99, 600-602 

Spherical harmonics 29, 484 

Spin 7, 21, 58, 241-244, 245-252, 327-330, 
390, 483 

Spinor 163, 185, 186, 188, 194, 350, 351, 522 

Stabilizer 498, 551, 553 

Statistical mechanics 245 

Stereoscopic pairs 621 

- Strain tensor 20 

Strangeness 225 

Strong interactions 191, 371 

Structural group 260 

Structural phase transitions 513 

Structural stability 68, 70, 84-87 

Structure factor 613, 615 

Sturmian basis 428-432 

su (1,1) 152, 153, 410—412, 472 

SU(2) 2, 7, 151, 152, 155, 168, 221, 222, 223, 
224, 225, 226, 229, 264, 265, 266, 268, 272, 
276, 285-287, 289, 304, 315, 331-335, 338, 


370, 371, 372, 373, 379, 380, 383, 384, 385, 
392, 396, 398, 399, 400, 401, 404, 407, 477, 593 

SU(2,1) 403-405, 407 

SU(2,2) 157, 159, 400 

SU(3) 3, 8, 9, 10, 191, 214, 221, 222, 225, 226, 
228, 257, 264, 265, 266, 268, 271, 272, 294— 
296, 297, 298, 299, 303, 304, 336, 337, 339, 
371, 372, 373, 379, 382, 383, 384, 385, 386, 
395, 396, 405 

SU(4) 2, 211, 212, 214, 221, 222, 226, 327—330, 
376, 396 

SU(5) 10, 211, 214, 265, 266, 271, 273, 276, 
373, 374, 375, 377, 378, 379, 384, 385, 393, 
396, 405 

SU(5,1) 405, 407 

SU(6) 10, 11, 211, 212, 214, 257, 265, 266, 271, 
273 

SU(7) 282, 386 

SU(7,1) 405, 407 

SU(m) 231, 341, 342, 345, 346, 347, 351, 361, 
373, 381, 382, 384, 395-397 

SU(2n+1) 3, 6, 350, 375 

SU(4n+2) 396 

SU(n,1) 405-406 

SU(n+4,n) 407 

SU(n+5,1) 405 

Subduction 54-57 

Subduction criterion 551, 560, 562, 564, 565, 
566, 568, 570 

Subgroup 495, 593, 629, 634 

Subgroup criterion 560, 561 

Subgroup method 510, 511 

Superalgebra 119, 410, 412 

Superconductivity 17 

Superequivalence 420-423 

Superfields 134-137 

Supergauges 403-409 

Supergroup 121, 406, 416, 511 

Supermultiplets 2-3, 4, 6, 351 

Superposition principle 105, 106, 181 

Superspace groups 614—615 

Supersymmetry 380, 403, 416-418 

Symmetric group 5, 351, 361-364, 576-578, 
see also S(n) 

Symmetrised powers 351, 369, 599, 601 

Symmetry adaptation 36—39 

Symmetry-adapted basis 482-484, 508, 509, 
$12—513, 526 

Symmetry breaking 17, 23, 84—87, 203, 271- 
277, 327-330, 370-375, 393-397, 554, 564, 
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570, $70 
Symmetry relations 523-525 
Symmetry restoration 569-570 
Symplectic group 315-317, 318, 454—455 


Tensor 36-39, 118, 187, 224, 350, 352, 367, 
459, 483, 518-521, 522-525, 581, 588-590 
Time-reversal 21, 518-521 
Tin 2, 224, 355, 361-364 
TiO, 589 
Titania 589 
Transport properties 
Triggering 80 
Tumbling 393-397 
Twistor 157-174 
Two-dimensional lattice 424, 606-608 
Two-dimensional systems 74—82 
Two-electron operator 42 
Type-adapted representations 


518-521 


$$—$7 


U(1) 263, 266, 268, 272, 304, 312, 341, 342, 
345—349, 370, 371, 373, 375, 378, 379, 380, 
382, 383, 395-397, 399, 400, 401, 404, 405, 
455, 468 

(2) 2, 312 

U(3) 297, 298, 301-305, 306-307, 
455, 459 

U(S) 8, 299, 373 

U(6) 8, 297, 298, 299, 301-305 

U(6,2) $02 

U(7) 282 

U(n) 306, 309-314, 323, 325, 352, 354, 356 

U(2n+1) 2 

Uncertainty relation 445 


309-314, 


Unified field theories 389, see also Grand 
unified theory 
Universality 248 


V(N(CH3)3)2Cl2Br 46 

V(N(CHs3)3)2Cls_ 45 

Variational principle 130-131 

Vibration 8, 10, 11, 23, 589, see also Lattice dy- 
namics, Normal modes 

Wave vector selection rules 593, 595, 596—599 

Weak interactions 370 

Weight multiplicity 279, 356-358 

Weinberg—Salam group 272 

Weyl basis 304 

Weyl correspondence 442-443 

Weyl group 448, 495 

Weyltensor 154 

Wigner—Eckart theorem 21, 26, 286, 325 

Wigner function 439-444 

Wreath product 581, 583, 584 

W-symmetry 581-587 

Wulff net 624 


X-ray diffraction 614 


Yang-Mills theory 112, 
233, 391, 399, 406, 413 
Young diagram 2, 4, 5, 365-369 
Young tableau see Young diagram 
Yukawa coupling 176, 179, 274, 275 


138, 141, 229-232, 


Z2 251 
Z; 251 
Zs «251 
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Action integral 300, 303 

Alignment, molecular 84 

— polymers 317 

~ tensor 85 

Ashurst—Hoover method 58, 112, 150, 168 

Aspect ratio 335, 336, 442 

Asymptotic behavior (a/so ‘Long time tails’) 
18, 33, 38, 47, 60, 105, 144, 155, 247, 385, 
407, 409, 414, 420, 429, 445 


Balance laws 308 

Barlow, Erginsav and Lamb equation 392, 
431, 434 

Bead—Spring model (a/so Hookean spring 
model) 3, 43, 192, 422 

Bifurcations 324, 336, 397 

Bingham plastic 66 

Blasius theorem 312 

Bogolubov equation (a/so BBGKY) 24, 208, 
396 

Boltzmann equation (a/so Chapman—Enskog, 
see also Gas in nonequilibrium, Kinetic 
theory) 19, 205, 209, 342 

Bond rotation 127 

Boussinesq equation 330, 335 

Brey theory 342 

Brillouin lines and thermal gradient 251, 285 

Brownian motion 69, 323, 333, 383, 396 

— colloids 76, 105 

— mixtures 257 

~— polymers 128, 196, 217, 317 

— polymer melts 293, 295 


Cage effect 99, 105 

Chain molecules (see also Bead—Spring model, 
Kramers’ chain, Rouse chain) 127, 217, 422 

Chaos (see also Noise) 323, 336 

Chapman—Enskog (see Boltzmann equation, 
Gas in nonequilibrium) 

Chemical reactions and polymers 317 

— nonequilibrium systems 357 

Choh—Uhlenbeck theory 23 

Collisional transfer 22, 38 

Compressibility 275 


Computer simulation, philosophy (see also 
Nonequilibrium molecular dynamics) 34, 51, 
123, 136, 413, 421 

Conservation laws 302 

Consolute points 66, 361 

Constitutive relations 3, 307 

— colloids 71 

— gases 346 

— melts 192 

— molecular liquids 86 

— simple liquids 55, 371 

Coordinate systems (see also Principle of 
Objectivity) 7, 89, 418 

Coriolis forces 45, 121, 337 

Correlation function (see also Velocity autocor- 
relation function) 25, 215, 33 

Critical point 175, 408 

— mixture 256, 285 

— opalescence 250 

— phenomena 66, 256, 266, 323, 360 

— thermodynamics 365 

Cumulant method 383 

Curie temperature 327 


Debye—Scherrer rings 229, 242 

Defects, solids 310, 337 

Deformations 9 

Diffusion coefficient (see also Velocity autocor- 
relation function, Stokes law) 94, 386, 390 

— clusters 136 

— colloids 106, 262 

— polymer melts 293 

— quench 273, 286 

— tagged particles 399 

Dislocations, plastic flow 444 

Distribution function 18 

— clusters 138 

— colloids 239 

— gases 18, 205, 341 

— polyméric liquids 193 

Divergences (a/so Nonanalytic behavior, see also 
Asymptotic behavior) 24, 33, 52, 98 

Dolls tensor 167 

— equation of motion 63, 118 
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Doppler effect 331 
Droplets 137, 168, 282, 286 
Droplet model 175, 182 


Elastic modulus 306 
Elastic response coefficient 
Elongational flow 5, 7, 202 
Energy in nonequilibrium molecular 
dynamics 55 
Entropy (see also Irreversible thermodynamics) 
~ molecular liquid under shear 86 
— production in gases 343, 346 
~ shearing system 64, 84, 350, 416 
— sigma [L] function 355, 407 
Enskog theory 17, 22 
Equations of motion 3, 55, 113, 147, 186, 194, 
302, 324 
Euler—Lagrange equations 


43 


309 


Flory—Huggins theory 289 
Flow alignment 84, 218 
Flow birefringence 88, 264 
Fluctuations 250 
— critical point 
— gases 265 

~ Shear 251, 258, 286 
Fluctuation—dissipation theory 205 
Fokker—Planck equation 90, 443 
Four-roller flow 168 

Fourier’s law 45 

Friction 3, 94 


256 


Gas, in nonequilibrium 205, 444 

Gaussian potential 377 

Generating function 207 

Goddard—Miller theory 432, 434, 435 

Grad solution 46, 48, 342 

Green—Kubo (see also Correlation function, 
Linear response theory, Velocity autocorrela- 
tion function) 18, 25, 46, 47, 52, 111, 144, 
383, 413 

~ nonequilibrium molecular dynamics 63, 105, 
144, 169, 414, 419 


Hamiltonian (see also Equations of motion, 
Stress tensor) 113, 143, 158, 167, 191 

Hard sphere liquid 148, 151 

Hexatic phase, melting 315 

Hookean spring model 43, 200 


Icosahedral structure 315, 319 

Instability 40, 105, 329, 336 

Intensity and structure 224, 250, 260 

— experimental 224 

— quench 276 

Interfaces 138, 177, 445 

- diffusion 182 

— stability 183 

Intermittency 336 

Intermolecular forces (see Lennard-Jones fluid, 
Soft sphere fluid) polymers 196 

lons, mobility 284 

Irreversible thermodynamics 34, 46, 47, 105, 
341, 350, 436, 442, 443 

— meta-thermodynamics 

~ molecular liquids 86 

— nonequilibrium molecular dynamics 64, 350 

Irving—Kirkwood pressure tensor 55, 375, 408 


436 


J-integral 311 


Josephson junctions 323, 325 


Kerr (Cotton—Mouton) effect 88 
Kinetic theory 17, 208, 342, 428 

— polymeric fluids 191 
Kolmogorov regime 105, 286 
Kosterlitz—Thouless model 315, 318 
Kramer’s chain 15, 198, 202, 217 


Landau—Ginzberg Hamiltonian 268 

Langevin equation 125, 177, 218, 234, 385, 
428, 443 

Lagrange formalism 113, 300 

Lee—Edwards procedure 148 

Lennard-Jones fluid 60, 111, 147 

— two dimensions 315, 318 

Lifshitz—Shyozov theory 138, 168, 182, 282 

Light scattering (see a/so Intensity) 250, 270, 
285 

— noise 330 

~— simple liquids, experimental 253 

— suspensions, experimental 223 

Linear response theory 18, 25, 157 

— van Kampen’s objection 27, 163, 414 

Liouville equation 28, 51 

Local equilibrium 19, 28, 55, 56, 342, 350, 429 

Local viscosity 424 

Lorentz gas 47, 396, 410, 445 

Lyaponov theorem 325, 352 
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Material functions (see Viscometric functions) 

Maxwell relations in irreversible 
thermodynamics 65, 356 

Melting in two dimensions 315, 318 

Meta thermodynamics 421 

Mixtures 136, 268, 282, 360 

— polymers 289, 441 

— under shear 258, 441 

Mode coupling 18, 32, 37, 46, 105, 387 

Mori—Zwanzig theory 384 


Naitoh—Ono method 

Navier—Stokes equation 

— colloids 70 

— gas 212, 341 

Newtonian fluid 3, 47 

Newton's law 21 

Neutron scattering 446 

Noether’s theorem 301 

Noise 323, 329, 336 

— critical phenomena 327 

— gas 206 

Nonequilibrium molecular dynamics 
{[NEMD] 18, 36, 46, 47, 52, 119 

— asymptotic behavior 38, 106, 415 

~ shear and frequency 46, 434 

— techniques 53, 112, 145, 166 

— turbulence 57 

Nonequilibrium state 218, 430 

Non-Newtonian fluid 3, 47 

— colloids 70, 75 

— gas 336, 444 

~— simple fluid 60, 108, 371, 420, 435 

— suspension 283 

Normal pressure differences (see also Pressure 
tensor, Stress tensor) 5, 35, 56, 166, 202, 
415, 419, 435 

Nucleation 138, 282 


146 
121, 268, 387, 422 


Onsager relations 88, 345 
Oscillator, bistable 124 
Overshoot phenomenon 7 


Pair correlation function (see Radial distributior 
function) 

Path integrals 307 

Percolation 396, 405, 410 

Phase separations (transitions) 
360 

— two dimensions 315, 318 


136, 175, 256, 


Phonons 252 

Piola—Kirchhoff tensor 305 

Plastic flow 444 

Polyethylene, model 127 

Polymer chains (see Chain molecules) 

Polymer melts (see also Reptation) 13, 192, 
200, 290 

— chains 422 

— entanglement 317 

— network theory 14 

— structure factor 291 

— welding 317 x 

Polymeric solutions 3, 4 : 

Pressure in irreversible thermodynamics 64, 4 
105, 355 

Pressure tensor 

— gas 20 

~ Gaussian potential 377, 379 

— nonequilibrium molecular dynamics 35, 55 

Pretransition phenomena 98, 105 

Principle of Objectivity (material frame 
indifference) 11, 43, 47, 307, 424 

— Burnett 45, 166 “3 

— Coriolis forces 44, 166 

— Goddard—Miller 432, 434 

— Polymers 422 





81, 371, 408 


Quench 136, 175, 282, 315 
— experimental 271, 362 
— pressure 286, 361 

— temperature 269, 360 


Radial distribution function 

— collodial suspension 69, 238 

— molecular liquids 93 

— simple fluid 35, 283, 373, 444 
Random phase approximation 290 
Random walk 401 
Rayleigh—Benard convection 324, 331 
Recoil phenomenon 4 

Refractive index 250 

Relaxation time 

— colloids 241, 283 

— interfaces 182 

— mixtures 265 

— molecular liquid 88, 94 

— quench 271 

— simple liquid 9%6 
Renormalization group theory 408 
Reptation 14, 217, 317, 425 
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Response function, polymers 290 

Reynold’s number 57, 416 

Rheological behavior (see also Non-Newtonian 
fluid) 

— polymers 3 

— simple fluids 60, 79 

Ring collisions 24, 46, 395, 410 

Ronis theory 342 

Rouse chain (a/so Free chain) 
294, 317 

Rubber elasticity 202 

Runge—Kutta technique 125 


13, 200, 290, 


Scattering function 294 

Shear, experimental collodial systems 226 

Shear dilatancy 56, 372 

Shear flow § 

Shear induced melting 223, 228, 416 

~ transitions 229 

Shear modulus 82, 95 

~ alignment 88 

~ colloids 240 

~ simple fluids 96 

Shear thickening 59, 223 

Shear thinning 4, 56, 59, 247, 372 

Shock wave 120, 416, 419 

Siggia model 176 

Sigma [L] function 352 

~ entropy 355, 407 

Simple fluid approximation 11, 424 

Simple fluid, non-Newtonian behavior 
119, 165, 240 

— structure 79, 240, 283 

Smoluchowski (Kirkwood—Smoluchowski) 
equation 69, 73, 244, 373 

Soft sphere fluid 57, 96, 170 

~ two dimensions 318 

Spinodal decomposition 
360 

~ thermodynamics 364 

Stability (see also Instability, Turbulence) 58, 
65, 136, 166 

~ criteria under shear 65, 356 

Statistical mechanics, status 17, 39, 427 

Stochastic processes (see also Brownian 
motion) 133, 323, 329 

~ stochastic differential equation 133 

Stokes—Boussinesq equation 389 

Stokes law (see also Friction) 13, 199, 237, 
284, 395 


60, 79, 


136, 175, 181, 270, 


Strange attractors 323, 329 

Stress tensor (see also Pressure tensor, Viscosity 
tensor) 3, 9, 12, 194 

— gases 343 

— polymer melts 13 

— polymer solutions 198, 199 

Structure factor 37, 136, 224, 240, 272, 291 

Substraction technique 158 

Supercooling 315, 392, 431, 432, 434 

Supersaturation 137 

Surfaces (see also Interfaces) 43 

— surface tension 137, 217 

Suspensions (a/so Collodial suspensions, Particle 
suspensions, see also Brownian motion) 66, 
91, 221, 283, 307, 389 

— forces 72, 222, 237, 285, 423 

~ structure of 222 


Tagged particles 396 

TDGL model 177 

Temperature in nonequilibrium molecular 
dynamics (see also Velocity scaling) 55, 105, 
166, 353, 416 

Theta solvent 422, 441 

Thermal conductivity and nonequilibrium 
molecular dynamics 443 

Thermal gradients 250, 285, 441 

Trajectories, particle 161, 409 

Transition phenomena (see a/so Pretransition 
phenomena) 7, 124 

~ shear induced 66, 108, 237, 256 

Transport coefficients (see also Viscosity, 
Viscometric functions) 

~ divergences (see also Asymptotic 
behavior 25 

— gas 20 

— moderately dense gas 23 

— nonlinear 55, 83 

Two-dimensional fluid 61, 136, 168 

~ Lennard-Jones 138 

~ nonequilibrium molecular dynamics 61, 63 

— soft sphere 318 

Turbulence (see also Stability) 
325, 329, 335, 336 


185, 268, 323, 


Variational formulation 301 

Velocity autocorrelation function (see also Cor- 
relation function, Green—Kubo, Diffusion 
coefficient) 60, 144, 158, 218, 409, 445 
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Velocity scaling 53, 63, 145, 150, 355, 416 — frequency 5, 36, 56, 81, 202, 217, 423, 431 
— Hamiltonian 117 — local 423 

Viscoelasticity 13, 57, 99, 218, 392, 431, 442 — shear rate dependence 35, 59, 98, 169 
Viscometric functions (a/so Material — suspensions 69, 77, 223 


functions) 4, 5, 43, 83, 92, 372 
— Bead—Spring models 14, 43 
— experimental behavior 6 
~ Gaussian potential 380 


Viscosity tensor (a/so Friction pressure 
tensor) 3, 81, 87, 92, 195 

Visscher technique 164 

Vortex motion (also Vorticity) 80, 337, 414, 


Viscosity (see also Non-Newtonian fluid) 417 
— bulk 36, 62, 251, 420 
— complex 5, 89, 96 Wind tree model 410 


— elongational 202 
— gas 6 
— Gaussian 377 


Wong theory 342 


Zeta [{] coefficient 34, 65, 355, 407 
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Current Topics in 





edited by E. Kaldis, Laboratorium fiir Festkérperphysik ETH, Zurich, Switzerland. 


These volumes cover many highlights of the last 20 years research in materials science, but also 
important topics which have been rather neglected up to now. They present a well-balanced combi- 
nation of reviews dealing with applied and fundamental research, theory and experiment. Some of 
the reviews included are conceived as a standard all round presentation of their subject, whereas 
others concentrate on some important facets of a large topic. Special attention has been given to 
overcome language barriers and to present the work of a really international team of authors from the 
best materials research laboratories of Europe, USA, the USSR and Japan. 


Volume 10 


1982 viii + 497 pages 
Price: US $106.50/Dfl. 250.00 ISBN 0-444-86321-4 


CONTENTS: Preface. Chapters. 1. Diataxy (graphoepitaxy) 
and other approaches to oriented vag on amior- 
phous substrates (E. /. Givargizov, N. N. Shefta/ and V. |. 
Klykov). 2. SbSI and other ferroelectric AYBY'C’" materials 
(E. |. Gerzanich et al.). 3. Nonstoichiometry of inorganic so- 
lids (W. Albers). 4. Spectroscopy, structure and bonding of 
high-temperature metal halide vapor complexes (G. N. Papa- 
theodorou). 5. Gem materials, natural and artificial (/. Suna- 
gawa). Subject Index. Materials Index. Cumulative Indices 
volumes 1-10. 


Volume 9 


1982 viii + 514 pages 
Price: US $109.25/Df!. 235.00 ISBN 0-444-86274-9 


CONTENTS: Pretace. Chapters: |. Wide Gap Ii-Vi Com- 
pounds as Electronic Materials (H. Hartmann, R. Mach and 
B. Selle). Sections: 1. Introduction. 2. Description of Close- 
Packed Structures. 3. Identification and Crystal Structure 
Determination of Polytypes. 4. Origin of Long Period Poly- 
type Structures. 5. Structural Transformations in Polytypic 
Materials. 6. Conclusion. Il. Polytypism in Close-Packed 
Structures (D. Pandey and P. Krishna). Sections: 1. Introduc- 
tion. 2. Materials Properties. 3. Applications. 4. Material Pre- 
paration. 5. Doping Problems. 6. Conclusions. 7. Appendix. 


Volume 8 


1982 viii + 494 pages 
Price: US $114.00/Dfi. 245.00 ISBN 0-444-86273-0 


CONTENTS: Pretace. Chapters: 1. Laser Annealing of Semi- 
conductors: Mechanisms and Applications in Microelectro- 
nics (M. Wittmer and G. A. Rozgonyi). 2. Laser Annealing of 
Semiconductors (M. Bertolotti and G. Vitali). 3. Synthesis 
and Crystal Growth of some Inorganic Superconductors (A. 
Madar). 4. Diffuse X-Ray Diffraction and its Applications to 
Materials Research (H. Schulz). 5. High-Pressure Ammonoly- 
sis in Solid-State Chemistry (H. Jacobs and D. Schmidt). 6. 
Solvent Effects in Crystallization Processes (R. J. Davey). In- 
dices. 


Volume 7 


1981 viii + 728 pages 

Price: US $127.75/Dfi. 300.00 ISBN 0-444-86024-X 
CONTENTS: Pretace. Chapters: 1. Fundamental Aspects of 
Molecular Beam Epitaxy (B. A. Joyce and C. T. Foxon). 2. 
Thin-Film Nucleation and Growth Theories; a Confrontation 
with the Experiment (S. Stoyanov and D. Kashchiev). 3. Zinc 
Oxide, Properties and Behaviour of the Bulk, the Solid/ 
Vacuum and Solid/Gas Interface (W. Hirschwald et al.). 4. 
Current State of the Art of Hydrothermal Crystal Synthesis 
(L. N. Demianets and A. N. Lobachev). 5. Thin Films from Or- 
ganometallic Compounds (L. A. Ryabova). 6. Thermodyna- 
mics and imperfections in LEED Chalcogenides (A. V. 
Novoselova and V. P. Ziomanov). Subject index. Materials In- 
dex. Cumulative Title index Vols. 1-7. 


.. @ range of significant subjects is reviewed by competent 
authors. ...any worker in the fields covered will find this vol- 
ume useful, particularly for the many USSR references 
otherwise difficult to locate.” . Ceramic Abstracts 


Volume 6 


1980 vii + 482 pages 
Price: US $76.50/Df!. 180.00 ISBN 0-444-85420-7 


CONTENTS: Chapters: 1. The Characterization of Semi- 
conductor Materials and Structures Using Electrochemical 
Techniques (M. M. Faktor, T. Ambridge, C. R. Elliott and J. C. 
Regnauit). 2. Properties and Behaviour of the Zinc Oxide/ 
Electrolyte Phase Boundary (W. Hirschwaid). 3. Studies of 
Epitaxial Growth of Thin Films by In-Situ Electron Micro- 
scopy (G. Honjo and K. Yagi). 4. Microstructure of Vapor De- 
posited Thin Films (H. J. Leamy, G. H. Gilmer and A. G. 
Dirks). 5. Molecular Species in High-Temperature Vaporiza- 
tion (K. Gingerich). 


this volume should be of considerable interest to those 
involved in the technologically important areas of thin film 
growth and surface and layer characterization..." 


Physics 
Volume 5 


1980 viii + 482 pages 
Price: US $93.50/Dfi. 220.00 ISBN 0-444-85389-8 


CONTENTS: Chapters: 1. Preparation of Gallium Arsenide 
(L. Holland, J. C. Brice and J. Hallais). 2. Application of the 
Theory of Rate Processes in the CVD of Gallium Arsenide (R. 
Cadoret). 3. influence of the Structure of Aqueous Solutions 
on Crystal Growth (A. A. Chernov and V. V. Sipyagin). 4. Eva- 
poration Mechanisms of Liquids (H. Cammenga). 5. Poly- 
typism in Micas (A. Baronnet). Cumulative index for Vol- 
umes 1-5. 


Volume 4 

1980 x + 596 pages 

Price: US $97. 75/011 230.00 ISBN 0-444-85348-0 
Volume 3 

1979 x + 692 pages 

Price: US $117.00/Dfl. 275.00 ISBN 0-444-85245-x 
Volume 2 

1977 xvi + 918 pages 

Price: US $149.00/Df!. 350.00 ISBN 0-7204-0740-0 
Volume 1 

1978 xii + 762 pages 

Price: US $127.75/Dfl. 300.00 ISBN 0-7204-0708-7 





Subscription Scheme 


This series is available under a subscription scheme, 
offering a special discount of 15% on the list price of 
each volume. 











FOR FURTHER INFORMATION PLEASE CONTACT THE PUBLISHER: 


‘RRR Lue ngs scone menace: 











North-Holland Publishing Company : 


PO Box 211, COO AE Amsterdam. The Netherlands 


Inthe USA CANADA 
tlsevier Scrence Publishing Co | Inc 
52 Vanderbilt Ave | New York, NY WOOT7-US A 








US $ prices are valid only in the USA and Canada in all other countries the Dutch Guilder price is definitive 
All prices are subject to change without prior notice 


P1101 NHe 


| 








Physics of Defects 


Proceedings of Les Houches Summer School, 


Session XXXV, 28 July - 29 August 1980 


edited by ROGER BALIAN, Centre d’Etudes Nucléaires de Saclay, Gif-sur-Yvette, 
France, MAURICE KLEMAN, Université Paris-Sud, Orsay, Cedex, France and 
JEAN-PAUL POIRIER, Université Pierre et Marie Curie, Paris Cedex, France 


LES HOUCHES SUMMER SCHOOL PROCEEDINGS, Volume 35 


1981 xxxii + 858 pages. Price: US $159.50/Dfl. 375.00 
Subscription price: US $136.25/Dfl. 320.00 ISBN 0-444-86225-0 


The physics of defects has long been 
practically ignored by a wide majority of 
physicists, although it has been the favou- 
rite domain of metallurgists. In the mean- 
time, the notion of defect has appeared to 
be very useful, and in fact essential, in 
other domains like superfluidity (where a 
quantized vortex line is akin to a rotatio- 
nal dislocation), superconductivity, and 
liquid crystals. The time has come when 
the generality of the geometrical approach 
to defects is recognized while their phys- 
ical role is more and more actively studied 
in materials other than metals. The con- 
cept has also proved interesting and 
might be useful, either by its geometrical 
content or by its energetical (physical) 
content, in research fields. Recently the 
study of some new types of ordered 
media, like amorphous materials, spin- 
glasses, incommensurate phases, have 
taken advantage of the concepts of the 
physics of defects. 


Faced with this conjunction of new in- 
terests in a physics which is both unifying 
and changing quite rapidly, the time 
seemed ripe to organize this session, 
bringing together scientists from various 
horizons of physics, of mathematics, 
biology or geophysics for the purpose of 
cross-fertilization of ideas. The published 
results of this meeting concentrate on the 
rich diversity of the physics of defects 
emphasizing its interdisciplinary aspects. 


In this volume, the various contributions 
to the session are presented in a didac- 
tical order. 


CONTENTS: Preface. Courses: 1. Dislocations 
and Walls in Crystals (J. Friede/). 2. Defects in 
Amorphous Metals (F. Spoaepen). Seminars: The 
Study of Dislocations by Electron Microscopy 
(A. Bourret). Defects in Three-and Two- 
Dimensional Colloid Crystals (P. Piezanski). 
Macroscopic Random Media: ‘“Miam” (E. 
Guyon). 3. Continuum Theory of Defects 

(E. Kréner). 4. Gauge Theories and Densities of 
Topological Singularities (/. Dzyaloshinskii). 

5. Classification Topologique des Défauts et 
des Configurations des Milieux Ordonnés 

(L. Michel). 6. Mathematical Concepts in the 
Theory of Ordered Media (R. Thom). Seminars: 
Disentanglement of Line Defects in Ordered 
Media (K. Janich and H.-R. Trebin). Many Defect 
Structures, Stochasticity and Incommensurabi- 
lity (A. Aubry). 7. Singularities in Waves and 
Rays (M. Berry). Seminar: Dislocations in Trans- 
verse Electromagnetic Waves (J. Nye). 8. Struc- 
ture and Events in Flow Fields (J. Nye). 

9. Dislocations and Earthquakes (R. Madariaga). 
Seminar: From Continental Drift to Dislocation 
Cores (J.-P. Poirier). 10. Dynamics of Walls, 
Lines and Points in Magnetic Bubble Garnets 
(J. C. Slonczewski). 11. Amphiphilic Mesopha- 
ses Made of Defects (W. Helfrich). Seminar: 
Optical Techniques for the Analysis of Defects 
in Smectic Liquid Crystals (S. T. Lagerwal/ and 
B. Stebler). 12. Defects in Ordered Biological 
Materials, Bibliographical Notes, (Y. Bouligand). 
13. Statistical Mechanics of Topological 
Defects (B. /. Halperin). 
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NOTE TO AUTHORS 


PHYSICA is published in four sections: 


PHYSICA A (Theoretical physics — Statistical physics) contains papers on theoretical physics, with emphasis on statistical 
mechanics. Papers on experimental work on the statistical or collective behaviour of matter in the gaseous and liquid states also 
belong to this section. Theoretical physics is to be understood as the study of the theory itself and not as the interpretation of 


specific experimental results. 


PHYSICA B (Physics of condensed matter) contains papers, both experimental and theoretical, in the realm of the physics of 
condensed matter. Articles on solid state physics and low temperature physics, e.g. superconductivity and properties of liquid and 
solid helium, should be submitted to this section. 


PHYSICA C (Atomic and molecular physics — Plasma physics — Optics) contains papers dealing with free atoms, ions and 
molecules, with radiation, with the internal structure of atoms and molecules (spectroscopy in all wavelength regions except the 
gamma radiation region; collision physics), and with their interactions. 


PHYSICA D (Nonlinear phenomena) contains papers and review articles reporting experiments, techniques and ideas which, 
although they may be derived and explained in the context of a particular field, advance the understanding of nonlinear 
phenomena in general. Contributions of this type in the recent literature have dealt with: wave motion in physical, chemical and 
biological systems; chaotic motion in models relevant to turbulence; quantum and statistical mechanics governed by nonlinear 
field equations; instability, bifurcation, pattern formation and cooperative phenomena. 





PHYSICA A 


Submission. Manuscripts should be sent in duplicate to the editor Professor Dr. H.W. Capel, Instituut-Lorentz, Nieuwsteeg 18, 
2311 SB Leiden, The Netherlands. 

Submission of a paper will be taken to imply that it represents original work not previously published, that it is not being 
considered elsewhere for publication, and that if accepted for publication it will not be published elsewhere in the same form, in 
any language without the consent of the editor. 

The master copy and original drawings will be returned to the authors in case their paper is not accepted for publication. 


Manuscripts should be written in English, French or German and typed with double spacing, wide margins and on one side of the 
page only. 

The title should be concise and specific. When the length of the title exceeds 45 letters, a running title should be indicated. The 
name and address of the institute where the research was carried out should be stated with each author’s name. 

An abstract of not more than 150 worlds should be provided in English, summarizing the new information and the author’s 
conclusions. 

Keywords (five or less) should be provided for the subject index, and if possible the appropriate PACS classification codes. 

References in the text should be numbered (e.g., ‘Jones and Smith!) have reported that. . .’*) and listed on a separate sheet 
stating the author, journal, volume and the year of publication (in brackets) and the number of the first page. Example. 1) S. 
Jones and P. Smith, Phys. Rev. 190 (1964) 2016. 

Formulae should be clearly written. Vectors will be printed in bold-face italics (heavy, slanting type), and should be indicated by 
a wavy underlining in the type-script. 

Special attention should be paid to characters that can be easily misread, such as i (lower case), I (cap.), | (el), 1 (one), ‘ (prime); 
0 (lower case), O (cap.), 0 (zero), ° (degree); u, v (vee), » (Greek nu), V (cap.); x, x, X; z, Z; p, P, @ (Greek rho); etc. 

Drawings and any /ettering should be done in Indian ink. Lines should be bold, the frame lines of graphs slightly finer than 
those of the plotted curves. The figures should be numbered and the captions listed on a separate sheet. 


Alterations in the text cannot be permitted once the paper has been typeset. Authors will be charged for extra correction resulting 
from their inattention. 


Refereeing. All papers are subjected to refereeing, and in case a paper cannot be accepted in the form it was submitted, the 
submitting author will be informed about the referee’s comments. 


Acceptance. Acceptance forms will be sent by the editor. There is mo page charge. Upon acceptance of an article, author(s) 
resident in the USA will be asked to transfer copyright of the article to the publisher. This transfer will ensure the widest possible 
dissemination of information under the U.S. Copyright Law. 


Reprints. 50 reprints of each article will be supplied to the first author free of charge. An order form for reprints will be provided 
with the author’s proof. It should be returned to the publishers together with the manuscript and one corrected copy of the 
author’s proof. 
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1983 xi + 251 pages 


The objective of statistical mechanics is 

to explain and predict the properties of 
macroscopic matter from the properties 
of its microscopic constituents. The sub- 
ject is traditionally divided into an equi- 
librium and a nonequilibrium part. 


This volume of the Studies is the first of 
several planned volumes devoted to a 
thorough review of the current state of 
the art of nonequilibrium theory. 


As one does not have a general prescrip- 
tion for choosing appropriate ensembies 
for nonequilibrium systems, one has to 
use a mélange of kinetic theories, some 
more reliable than others, to deal with 
the great variety of nonequilibrium phe- 
nomena occurring in different systems. 
These range from radiation transport in 
stars to metabolic transport across living 
cell membranes. 


The prototype and still most successful 
of all kinetic equations is Boltzmann's fa- 
mous equation for the time evolution of 
the position and velocity distribution 
function of atoms in a gas. The elegance 
of this equation, so easy to derive intuiti- 
vely and so difficult to justify rigorously, 
is aS impressive today as it was over a 
hundred years ago. It still stands today 
as a practical tool and a model of what a 
kinetic equation should be like. There- 
fore, it seems surprising that there is still 
no satisfactory proof for the existence of 
solutions under general reasonable initial 
conditions. It is not even known whether 
the solutions can develop mathematical 
singularities - corresponding to shock 
waves - under suitable conditions. 


STUDIES IN STATISTICAL MECHANICS, Volume X 


Nonequilibrium Phenomena | 
The Boltzmann Equation 


edited by JOEL L. LEBOWITZ, Rutgers University, New Brunswick, NJ, U.S. 
and ELLIOT W. MONTROLL, University of Maryland, College Park, MD, U.S.A. 


Price: US $40.00/Dfl. 120.00 


ISBN 0-444-865 


For all these reasons the study of the 
Boltzmann equation is still very much alive 
today. It is therefore appropriate that the 
articles in this first volume on nonequili- 
brium statistical mechanics all deal with 
some aspects of this equation - it’s deri- 
vation, it’s solution and it’s general- 
ization. 


CONTENTS: Preface. Chapters 1. On a Derivation of 
the Boltzmann Equation (O.E. Lanford I/il). 2. Global 
Existence Proofs for the Boltzmann Equation 

(W. Greenberg, J. Polewczak and P.F. Zweifel). 3. 
Exact Solutions of the Nonlinear Boltzmann Equation 
and Related Kinetic Equations (M.H. Ernst). 4. Solu- 
tion of the Boltzmann Equation (C. Cercignani). 5. 
Fluid Dynamics and the Boltzmann Equation 

(R.E. Caflisch). 6. Fluctuation Theoiy for the 
Boltzmann Equation (H. Spohn). 





Also available in the Series: 


Perspectives in Statistical 
Physics 


STUDIES IN STATISTICAL MECHANICS, 
IX 

edited by H.J. RAVECHE 

1981 xxviii + 368 pages 

US $63.75/Dfl. 150.00 

ISBN 0-444-86026-6 


The Liquid State of Matter: 
Fluids, Simple and Complex 


STUDIES IN STATISTICAL MECHANICS, 
Vill 

edited by EW. MONTROLL and 

J.L. LEBOWITZ 

1982 viii + 440 pages 

US $52.25/Df!l. 125.00 

ISBN 0-444-86334-6 
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